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Abstract 



PROBLEM TO BE SOLVED' To provide a liquid crystal display element with little deterioration of 
display quality caused by temperature variation by improving the temperature characteristics of the 
display quality affected by high hardness and low elasticity of post spacers or the like. 
SOLUTION- The element comprises a pair of substrates 1, 2 equipped with transparent electrodes 5, 6, 
spacers 3 arranged between the pair of substrates 1 , 2 to maintain the gap between them constant and 
a liquid crystal layer 4 enclosed between the substrates 1, 2. In this case, the spacers 3 ai e etaste and 
the element is made in such a way that the sum of repulsion of the spacers 3 and the internal pressure 
of the liquid crystal layer 4 is always nearly 1 atm and the repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer linearly vary respectively with respect to temperature variation in the 
use temperature range of the element. 
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m2<Hl) lZ$ffiZtl. lfri>ZW£Zlim2X'im 

^x^-VHWti^BmX'h zzt t^mxh h . - 
x^— *r<mi8.<r>®mZ'bZ<i'?z&ks 

t <, , w&mtmz mrxz zizx^z. z^-w 
[0078] Hz^imzm^z . 1 -c 

4. 7 0*tm. tffeo**«*»3Xa«. JBJ&Offlfctf 
*"&3 0 0ffl/mm*fc55:SJ:7K:a^Lfc. 
fS, 2 0 0°C^iSJgT"^h'<.-^S:fi : -o7t„ <J:t» ' 
^««<75^i!iaCCx-/HS7$:EpeJ-f"S (03 
(e) ) . ifrvr. 

5. 6ftffiRl. 2 $rah^^«®TUDE • iD 
aLT. y-;l^S7f:Wb$-fri (03 ( f ) ) . 
\k. ^-;l/S70-^(;a*t4>il^aAP* 4< ?>. ~*f^ 
SKI. 2-C'^{£$ix«raicva B B a «f4$riiAL, i&f H 

«4^E£-fS. 

[0079] -fe;HIS:Bf^<Ofit-f 4fctf>fc, ?S 
b b b^«^ ^i¥Et^ . IfSfflF £ 0 . 3kgf/cm 
2 tL?t. X^— 9-3(i5MBSeo«aM=-S5 

[0080] ±iaxStc J: 0 f^SS L-^?S B B B «^^^-fe 
/l/Jf{3 :s F-^ffl4 . 65^m, {ff>o^0. 1 2>um5r^# 

*«K:iai±Lfc. IW*UX^-t« 
^$^^(1^4. 7 0^mT'J>4^t*^~ 

7tt^^-^tf>-ab6 { pHtssB*aBtr* i> z t 

4. t'fc. fti. SB. Bf$L<V®& 

te. ±E<0fflfcRffiS*i4t>O'Ctt i fi:<. «ffi**. 3ju 
mliLh 2 0 mOT. X^— 9"WSS <W^ffi^'3 ^ m 
JiLh2 0 ^ mtlT. y-^BfK^**^ ii/mm 2 

1112 0 0 Ol/mm^WTT'^ittf . X^— WTOS 
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SHU* C i. -> TUBS tlX v > S . 
[0 081] ifc. ttttx^-lffc+ffifcL-CSIttfctt 
41"i*^t*J^-Ct, JdEHaH***— frCBW* 

3 ju mfeU: 2 0u mJaT, rtRW^S* 1 2 At m£L 
±1 5AtmiilT, BiB«#4jum*J2U:140Aim*ia 
T . X ^—"9" $ ff^^Wfi 3 At mtli 2 0 u m fci 
T, X^--t<7)^^JK^5ffl/mm 2 tU:2 0 0 0ffl 
/mm' JUTC MUST . X^-lWaUESfcfc-HfrCiB 

h t o y>&*%m izt mwrntzt ~>x 

1 0 0 8 2 ] £13, ilEcOjlttW&IScffiii, **f 
£t£7? D/l^y-?-- fk£tt*>£>&l>*#Sl'i'X h 

tmSfl60*m*fflv^*^K*»-»T<>» ±IE<077<J 

K i-itew&fet mmzmizi 0 , x^ 
-wmtt. B&L®g.zm.m%f!immiX'm.fettn$. 

[ 0 0 8 3 ] <frvC\ ±E*ffiK * Oft«S*lfc«fl* 

06 5rfflV^iK B J-fi>. 06 (a) ltmW&f<?)%£k&fi 

{i^T^tt^LTV^. 06 (b) liffiiSTT'^M 
ft«**W«!BS:3«t0 - C* & • $ B B B 14 ISSTT' 

[0 0 84] Sfcfc, JblS^J:9fl*«ifc*ll* 
^ ; f-^2 0'C*^4 0'COftST'C0S«^L;t. fcl 
T. B7SfflOt!fflt6. 07 (a) . 07 (b) . 
07(c) 5r#B?.LT, JSTC SatiBSBSftKi 

o . *miz&&m&3tt%: = Fiz$itz>®ik±.n3ciUz 

[0085] 5tf , 07(a) t. 

t-{42 o'o (io^cfcJtiaa***^ 1 ^®*^ 

■T. iWDOBTJi, *«Ei:. «ft!4*)*«l. 2C 

E:ft* { *Hfflrt^2ft<7)#7X2«l , 2CflO;b t K -f-co 
e*. x^— fdtfEffiZtiX^Z. 
[ 0 0 8 6 ] 07 ( b ) IC, 07 ( a ) OJjtffittJBOffc 

H B a «4ortff* 5 iiJnfcv>i,. 
[0087] ^dt<o»!Bt:»v^{i, x^-^3 <7)H 
K5SftS{47. 0-10. OxlO- 5 (l/K).Sa H B 
«4<7)?g B a H Wt4c7)ll^^(i7. 0X10-M1/ 
K) t'fcS. JnB(cJ:I.Jg B 3 a fl4c7)i*iEoifSnli?g H B a^ 



[0 088] 08 -5£*3\£E<OTT'<0. SEbbRS^ 

4C0^EP i k*'<-y-3?>%.%.l)Prk<0ffli%cr>-m 
ft. HHCttwctt. *mE#l. 0kg f/ 
cm'TtS. 1RM U2 0-C*^6 0-CSTOiEH^ia 
KTarijrf . imiZ. 0. 3kgf/cm ! K0. 7 
kgf /cm 2 fflX'<r)%McO&j)Pz*t. £t£Ll 
li. auiJi4CjDi3SE*-«r<5%JBaW4 0rtEP i 
£SU -jftiHlL2ll^— 9-3ClB*>4E*-f*:*) 
*>#&H«£fc 9 OX'*.— 1 30)53&h Prt Srjjrf. 
WT\ #ftE8«*fc90X'<— 9-3tf>R3Wj£#KX'S. 

[0089] iJSSJg&HlciHvtJi. *£ B B B JI4c9f*iE 
ix^— tOR^P r fc#£U Oftti:*3vE 

fcsuv^ t^*>. aaasawi, m 

B B al 4 iOrtE 3 COR*^] PrfclCioT^m 

EfcWfitLTV^i. 

[0090] m.n±.mzitm ixm&M4 cr>fiEtf± 

(C^tiaKSS (2 0*C*^6 0°C) -C'ti, X^— t 

5X^— tt±. JS B B H «4rt<0^fc5mT'-5-OS:^Pr 
CJ:oT^9^aHEl. 2S:rtlia*>f»W«L±tfT, EMI 
S*ife«!B*fiafrf*. tSJRMC. 07 (b) (c^t«t 
otc, 5/-;WK7tJ:->rill£S*i&«tS«»Ja^. 18 

[ 0 0 9 1 ] 07 ( c ) tc. ?g B B B ^#^Sr07 ( b ) 

•f . 07 ( b ) \,Ztf?1 o \,Z^&W&<nW&%H3t&* 
ftmh b , fc B B l 4 (OrtE* 4 ^ LX^— 1 3 
^PrJ±lijD-f-S.„ -ftcb-b. W$kLtzm.n B m4\i.. ii 
yzmm 1 , 2 b X^— 1 3 f: ^lc^fi4L>5r*^iRffi 
iWfcft, ?S B B B *4(i» «BfCJ:oTi0a8K^v^ 

t. siatt!B3&»feBia$ftfc«^"C'<>. 07 (ens 

Silii^t. *4fc5cWtttt (07 (a) ) KRS. 
[0092] 9SK^S 1 OJtK^li: LX&®3ffi<0t 
<^v\ Slv^x^.— tl 5 0Srffl^fc*^^?S B B B *^ 
TOOl£&fl:<3tt~* ^- tOttBSH 1 4 tc^ L . 
0 1 5 Kiti£flTO B B B l 1 5 1 mS.b X^— 9" 1 5 0 
Ra*fc«)IJMM:*?-. Sffl^StX^— tl 5 0*5 

?g B B B i^E§*ic3iiMt'^-r, aaR<o+*»*«**<«u 

[009 3] dWClt{4, 01 5tt»*S*lT^4. 8D 
*>. X^— >ftf3R**J4aflE<?)±#i:fct> 

^S15^'C7)X^-- | fA J S«* 1 ^SItitv^l)^<:2:jp-f . Z 
^Z-^fflrWAAsZ^ . ft, $ B B Jf^l*lE{ifiS 
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JLSttfcC. Jb#L«ttS. io-c, itiRM-ca, fit 

[0094] i<7)«k . *HJSs0^®t'{3:, 
— ? 3 iffi&mzEB ZiiT^&W). iaJ£f)SlilC i 

fc. $ 4>fc. ±EKHBC4J^TJMERHS 2 0°O-6 0 
iCfcUbP. WM0H»SmCJ:ix(f> 0°C~8 5 

•cwiasasHcis v vc t x^— tastcrc* & i t #4 

BSftTV**. Sot. BM^MEi:**-* 3cr> 
P r ktfffSU a^ft4>Oft# 5 *&Etl?L 

JWKpSR^ C{±fflJ*t ± 0 ttJBffl***** 0 . i<0fififfl 

■cfflv> s i t v try- */ 3 y y^fAfflit 

m. RSMM B B B T^t'*^?-ffl&&t'&*^ffiffiz^ 

[0 0 9 5] ifc, c<o^a. -fcrt*3tf&o§#£t 
•SxTklifc* 1 -?*:. ttz. H^SISr^t-Sitt&fro 
fc. 

[0096] *»^<oaui*^«?<oiiifft - hi*. < 
mm & siafFt - h t- *> i v ^ ® t v >-t /ussy wa* 

g^ilS I PS (In-plain switched) F\ TN 
F, STN (Super Twisted Nematic) : 6— F. 51 
RUtttJSJBrE- FtPKftKaft***** . Wt+fl** 
S«-KkLTtt, mE^MD^ftfr'SijiL&v^Ji 
jSfc4*/-"?y-7'5v?*-K (NB)JK^366W 
iltda^t^i.y-v'J-*'?^ < NW > *> 
t *> f> £ i fieffl-f Sit **t' # ■?> . 
mtXlt. **HW>»SrCJi. *J13 0 Oil/mm* t 
LtltiK JzFLl 0(I/mm 2 ^*/L2 0 0 Oil/mm 2 

tx-ii. mmizmimmx'hh. i<oR. 

«*fc:RJt0W-6. Sffl/mm'jaTfc^i 
t, -t/W9£^— fcftofctf>£l±. JC^enJD^WJtA 

(C, ftjtf&^&ftr&ofcftWi. fohWg.<rffif8M 
mtXSXhh. ttz. JEM£-£#2 0 0 0{I/mm 2 
SrM*. S t . 3Hjt"Cl±*i— F fiOJ&Stfffliit&S*: 

ft. nttT=rffi-c*s. i*i^>. jafi£tt£»*fc*>fc. 



SHfcoSfrS 2Wlm^-fi:Mf5 i 1 
[0097] *HSg<7)ffM-C'(i:. X^-W-Uh I < 

xt^xmizh^x. bkhc^-ko. 3kgf/c 

5*ttt- if*««W* i t (C «k 0 , 0 . 1 kg f 
/cm'Hl. Okgf/cra^W^ffffCJ: 

■oxmm^zmmmxhh. 

[00 98] X^-- fO^tt^KjSriei&tS 
OoSfflJi. ±/L0. lkgf/cm l Hl. 0kg 

[0099] x^.— *m®t ix . *$m<?>i&MX'i±, 
y^y-?— (k^i. ^y^i^^y^yv— fk^Bj<o 

t L < ItX 'J "7- T a -f -fk£* (C «toTl,[5]«lC^ 
[0100] 4fcs|s5dfi<^!B-C«. ±IE«f4Srfflv^T 

■v 9wmzrvxtci:X'x^.-^ : B^.Lx hnmz% 
mfeX'h*. 

[0101] 4fc. *3fGK<7WBB'Cli. *'5xa«Srffl 

^;U7rX^y3>ISKSrfflV^a-SiTFTii«. 
F A'-F*|i^O^ 'J ^ 'J 3 y T F . $ CylZit 
fiiS^ y v- y 3 y T F TS«. JRT--/HC i 4 «^ 
yi/'JayTFTffiR. t^SM^^t'Srffico^rffit- 

ajHkUrsifji/ynyaHK. s^tii. wmw*- 

F T F D *»»*SnfcZ«^r 

[0 102] 4fc, x^-^rktiy-y 4iV5-<rM% 
®><K&%®> izBtf*. L T t <k v \ icoRg. ^fi^ox^- 

[0103] (SUt<03B!B2 ) 09i±SEtt<^)»!B2tCffi 
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M4 CfttT . & B B B 2 0 b 

2 2 tmtiaKjmiSSLiSA 

feffl ^£ - 1 t»a***> * . s^-? h u ? * 

■C*4. & B B B 20J;L *W?b»?*2 1 

3S#^>£*-y h 7- 7 ftffijl 2: ^rf 4vg B B T"$>4. r*u 
M B B 2 o kiSff t- y ?x 2 i kofrfcitSMi. fcfc 
J *4*n k£*ro^. 

[0104] 9fc^HMK£»fi«i**?"F 
tt. TNlI a a B «iif- STNg& B B B ?Unf^ SiStt 

*^St«o^2^^l»S^ ; P» B 4S?S B 3 B ^r^^^- * 

ert-te. ffifflsj^eai o*c*>^5 0'c^T--t/nf* { *) 

B B B r * *7"W ffl&T'ifSffii&SieB 1 0-C*^ 3 5*C 

tz. tea. iihft?ftm.mi > um2 2<nftmii. mn& 

HCJS^HB* k ?R B B B «fiW^W4 2rJ> 

^ffig^^a^S^T. & B B B k«f?k2rffi#&t£tf4 
d k t «fc 0 *#F#ttS«M 2 2 }# hfih . 
[0105] *HSS^®2 ■C{4i89W«tt&#5X* 
«fcfBnfc#. x^ y+yfXttlM'Bll&tvfcT? 

^TXTFTiisnii, iEifjESSrt^s^saro 
■fe^u^ynvTFTSK. ftaro-fe^y^ya 

4. 

[0 106] 7ny'x?i/3yfU7M :M7"C 

hZbi>hh. ZVtzih. TFTKb'tfBfS&tltzT? 
f 4 7'vby7xS«<7)(*l, JtSra3iL«r<<**». W 

tfg&LX^lttft* TFT»JMKrift=*tB*-*J:5 

sctc* 1 ). ^>b7Xb. mM»j6mrc. sr 



[0107] ( m&<r>BB 3)010 \tmm<mm. 3 k 

fe(tS?R B B B ^fR^Br®llTj>S. *£fi«OJB!IS3co 
?S B B B Rjn^ ti . Hffc<?» 2 TiSii I, fifFftttl! 

fr&yizi. h 5 ± t 4 . i . flfPftttS 

=5rVvt#>TS>S. C^s"). USE^B 1 T'liffiffli&K 
3ffl#T^Ht£1*te't4^W*T-fco;ta\ Iff 

■f SfgB***)*. ±fM£B?iyVt4*:i6. * 

A»£3Sit*MB!B2J: 0 tS(C7^# irSWt^^X^— t(c 

*. =5r*J. ^fflfiSKHtJi. ?S B B B *^TF$:ffl^aA 
7t**^BS:^ICffiffl (^) ■f4fc#«S5a8S«S 
S5:Si*L, RffiaKfcH. ?S B B B ^^^SrS^^i 

t CSV ^aSKH t tC I . ^fc . SfPfi»& B B B /f 2 2 
$. EP*>, ~M««^tS^MiE(*t?S B B W4^ffi^ 

^ k *ffl»KS-ii:4 d k C i D*fHMKSSft« 2 2 

[0108] WT, *^Ste^«3lCfini)?S B 3 B *^S^ 

[01091010(a). 010(b), 1210 
( c ) 5r#BS.LT. WT^m^^S^-fWciy, 

[o i i o ] 9er . 01 o ( a ) tc^fi (*m.<vBm 

1 , 2t»-r4E* (J31T. «ftJiWrtEi:PfJi. ) k 
O^E^* J ?(-H* 1 '3 2ti0^7X»«l . 2tjDi> 

[01111010 (b)t. 010(a) <7>ffi5&!& 
fl5«Ul«5?*^S:*a (*^)5i<7)^-C'(i8 5-C) 

{j. »^J:0?g B B B Ji(*lE^llDL-Cv^4. 

JBtft V 3 ^m»fl»(i 7 . 0-10. 

0X1O-M1/K). »fitt8«a»36«aii7. o 
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xio-Mi/K). h 'J 2 l <r>imm& 

miZ^-V3<ommb®m>WXTX'$>h. £ 
tz . $b b bJ1 2 2 IZtiVmZk 2 0 fcStfH^ h U ? 2 1 

3 s.i>'B^^ -? m; ^ x 2 1 nwmm t a, 'cimx- 

[ 0 1 1 2 ] 01 1 C. -^^mffi^TTO?gB B B*^ 

F*lEP i bX^-^f SftRftfiP r Mim 
•t. ffi, |5I0(dfHvCI4. *mE#l. 0kg f /cm 
2 T'*.-i>. *tt J±2 0X:*»^6 0X:ST«>BHO 
iMETfcjj?*. ttttl*. 0. 3kgf/cm 2 H0. 
7kg f /cm 2 ^T'<7)iEH^E^P2r^. * 

H % 0. lkgf/cm ! K0. 9kgf/cm ! « 

ZktfiMZtlX^Z. ZZX\ 01 lKfcwc, ^81 
Ll(4&B B B»(ctol>E:rjt&i^$B B B«rtEP i 

gfiflBSfofcOO*^— t3 <0R3fcA * 3 

[0 113] ±ie?SSKiBCfo>'' 1 'CJ3;, v&FalrtEi* 
A^_Hf 3 coE^ Prk#£L-?-ii£> Oft(4±f\E £ ^ 
UvrfctffcA 1 *. -f jSftfi**^. Mb b b1 
rtEt 3 COTz&h P r fc £ 4 o T*$vEK*t8t 

[0114] &g<0±#titfPILTi&B B BJil*lEtf±IH- 
I) fc X^- * 3<0Rffc*J P r *»S^ 
®tcfc(ti>2 0*C~6 0'CcOffi#iSJKKHt1i. 
■fr3tt*fcR$fcbPr«W* (0'C^A>8 5'C<D&K 

— W4, ?Sa 3 B iI2 2ft<r>\\rzhl i f\X'*:<r)Wj%hP rizi. 

fctt»fc«W* . ttSWfc. 010 ( b ) £^-f4 -5 
tc. i/-A«7fcJ:-»-CEK»*i.6IM»«»fiW-. ISM 

[01151010(c) KiSJWH**? £H 1 0 
(b ) Iz^Lt^i&W&frbft&iX-MMz&TZtt 
4£>K$r?rrf. 01 0 (b) fc^idKESttSS^fSHl 

WRJ6*PrliflJWi. -f^^- »36Lfc*iWi2 
214, UvXWRl. 2fc^— 9-3fc##fc:«ttL^ 
#f>iKSrtl>. zr>tz#>. ?Sb b b12 2{4. iSJJrKi-^T 

t . 0 1 0 ( c ) \Z7hZtlh Xolz. %£l,zjz0tfm 
(01 0(a)) izMh. 

[0 1 1 6] iLfc. X^— frfcSlttKSffi^fcJttitf 



^^ffitS?SB B Bt'( 4 . Mb b b^^ <0»#*v h U ? x+ 
soffifiiSJg*^^^. SSTtcMLTt. &b b b#tc?> 

[0117] SftSSSf^iBS^ftffl (W*tf 
0'C) £-C'l£T$tf6i:, & B B Hl^W*Tcij:®^-f6 
*\ ■ro%&Tk, 01 0 (;jn1" 4 5 izz^—f 3 <0R 

^ P r C 4 -j T . fg B B B « 2 2 OifAT c tf-mz&tz 
fcfc, ffiiS?)*&T'i, jg B B B*rtB4»4L.. ffi 
ASUS**!*. iSftlrtEfc x*— frOE** Prii: 

£->x*Mmzm.th. 

[0118] V±k<7)£ ? t. **-1f3a«5*ttWfcEK 
<3HIS^£*^*fc%»SJB*)W*T c C0<4 f>0# £ 

H^*'5XSS-CJ>^SiiSO?g a B Ba^^ t 

[ o 1 1 9 1 Kumcom^m^m^m&titz 

wrhtmt'thztnu.^x.htii. 
[0120] ttzzuz. iMmmza^xa. 

HrO'Ca>A,8 5*Ci: Itztf. Wi&M<OftE b X^--f 
3 OR^^l Prt L, Ztih rtfttfittE. b$l 
\,m 0 **^fts*tft f> ft . ±EiBflEEH CHJg S ^ 
5tWC'(4^v^ 

[0121] Ot, ^HHto^TBfflOrttlBSrff-jfc 

7xbcr>mm.b ixgmmmx'KistihZottfrf- 

-?h<J7X WzM&mtfftBfr? h N C A P ( Nematic-Cu 
rvilinear-Aligned-Phase) J^COftfcOC jiMffl?-^ 

/Nt*5SRfc^>frt"4PN (Polymer-Network) JP?$rffl 

[ 0 1 2 2 ] 4fc, ±IS^J£0^®2 , 3714*^19 

m&b&ibmin%i?wte££&xmz£miBii* 

m^z^m Ltzff. SETTi&JaSUf^rt iz&fr? 
USE* t ?g B B BWM-&ttf4^a A LT t. PlttcT) 

[0 1 2 3] JJESat^)»S51~3-Ctt. 
fr\ -yl-y?%?%b'mflt*titzT-7T<7-?h 
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rn-t^yi/'jnyTFTit. tmm%fmcoi)& 

t,z£*)%&lt2tltzX0>' , J3yTFT : g&. M 
[ 0 1 2 4 ] ±MZMfo<DB& 1 -3"tti. 

f> ffijs^^^ias^i tav'Sis*^ ft j&^^-Si!^ 

imfeX'Z hid Cflflfc L-T t J: V> . 
[0 125] 

iwm®^ amwuzzoiz. *miz£tiii. 
mm%%jg£Mz i zmgkft^Fnwfciz Vimx-z & m. 

{4o&$f StSSbbI^? S-tS£-fi> i><nx'hz>. iti, 
mW&jmffilz&\^XW&Wi^V&&X'<7)^W-J±y 

(i^^cOX^— tSrW^tTfc<^fclci:0. ft" 

3 yb7^h. nflgmizttfctjmz-f y s»fcv* 

[ 0 1 2 6 ] *fc, W#?flttSiSfl«**?&ft#* 

«ia<oiBii»so£*. -rt^^?g B H B «^JS^tf^^^ 

ZZttfX'ZZ). 

[02 ] m&comm i KfljsiSftas^F^RJtisa 

[03 ] H*ScO»!Rl t^S^sfl^^fc&fflSftS 
[01] 




[d4] x^-^cn^mm^-fMx-hh. 

[05] X^--9-c7)^*$r^-fl)^^0rJ>i.. 

[06 ] mfc<mi&iw%hm&^mttwi§ifrh- 

2 0 • C Opticas Lfc t # ^4fc»Sa:lft' J jJ-fS 
0TS>l>. 

[07 ] mt&BBi izi^hm^^m^mi^^hA 
tbcomx-hb. 

[08] HS|^©l(c^l>vS a B Ba^#^fev^. - 
^c^EiOTT'COjg B B B*^?* ? fi'rS^jaKiGHT'^?S 
KtfRffl 2ti& *£*>iK ft! rtE P i fc 
p r fc (nffl&tt-tf'y yx'h h . 

[09 ] %Wfl&&2 fcffiSffifiS^^BrfflST* 
5. 

[010] jWtOJBIB3t:fc»t4aUb«S«^*i^ 

*>*>. 

[0ii] mi&toftmsiz&n&mih^m^zh^ 

X. ~ttnBcoTX'CDmgk%*%¥f)Wfc<r>WJg.&W 
t-#iS5.t/KiS?ti2»if^o^B B BlrtEP i tx^-t 

[012] t^WOiRalS^^CciiftSfiia^fS^* 

[013] mm<^ftttmm&&r3k=t-^&vz> 

[014] HM^IB 1 t^&Jt^J^^Sb^?- 
£gSrt>f> 4 0* C ^S^S5*i^*SS t * <0#M. 
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